The correlated variation of the GRB intensity

and the spectral shape
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Correlations between spectral parameters during
the prompt phase: 9 years of GBM observations

Clue for the physics of the emission mechanism

* Time-resolved spectral analysis
 Individual pulses with > 5 high SNR bins

* Bayesian analysis



Correlations between spectral parameters during
the prompt phase: 9 years of GBM observations

Clue for the physics of the emission mechanism
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Time resolved analysis of individual pulses See poster:
Fully Bayesian, spectral evolution analysis Yu, Dereli & Ryde
All pulses observed by GBM with more than 5 time bins with SNR >20

Results and comparison to the GBM catalogue (Yu et al. 2016)

1. a-distribution
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2. Cutoff power law the “best” model

Consistent with Yu et al. (2016)
Ghirlanda+02 found 44%



Time resolved analysis of individual pulses See poster:
Fully Bayesian, spectral evolution analysis Yu, Dereli & Ryde
All pulses observed by GBM with more than 5 time bins with SNR >20

Results and comparison to the GBM catalogue (Yu et al. 2016)
3. B-distribution
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Spectral correlations over individual pulses
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Band function a

Bond function a

Correlation between energy flux and o
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Posterior distribution of fits
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While Ep-a and Ep-F- show a variety of behaviours
The F-a correlation 1s similar in most bursts
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Qualitative explanation: Emission from the photosphere

Intensity and shape of the spectrum depends on
* the heating Beloborodov13
* photon production efficiency

Photosphere

T~10 7~1

Wien radius

Tw~ 100

Epk established

Saturated Comptonisation sub-peak slope develops ()

(photon production rate) Unsaturated Comptonisation

Dissipation by oblique shocks (Meszaros&Rees05)
turbulence (Zrake+18)
B-fields (Giannios+04)



Position of the saturation radius
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| Acceleration Coasting
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Thermal pressure dominates
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Summary photospheric scenario
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Acceleration phase:
- narrow spectra

- bright emission
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Spectral correlations over individual pulses
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Conclusions:

e Time resolved pulses in GBM: 67% have Omax > -0.67
F-a common correlation
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e Subphotospheric emission, with dissipation and a varying entropy.
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e Physical models should be used in spectral analyses
e.qg., Baring+95, Ghirlanda+02, Ahlgren+15, Vianello+18, Burgess+18



